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Abstract of JP2002073467 

PROBLEM TO BE SOLVED: To provide a 
control method for an image conversion 
system that can perform an image conversion 
regarding image data typically distributed 
through the Internet or the like, 
comprehensively tanking account of the 
capability of a terminal used by a user, special 
characteristics of the image data that is 
requested for use, conditions of 
communication channels and the degree of 
quality deterioration of the image data that is 
allowable in conversion processing, when a 
request from the user is accepted. SOLUTION: 
A reduction ratio, a color number, a lower limit 
value of compressibility ratio, an upper limit of 
compressibility ratio, a preference information 
range and the like are registered with a system 
parameter management part 61 . The kind of 
decoder and identification information for a 
terminal that displays the image data, the size, 
the degradation and the like of a terminal 
display are managed by a terminal profile 
management part 62. A user profile 
management part 63 manages the preference 
value specified by the user. Image reduction 
processing based on a reduction ratio 51 , 
image color number alteration processing 
based on a color number 52 and image coding 
processing are executed for a decoded input 
image file 31 to output an output image file 41 . 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]Have the following and said image conversion system Said registered reduction ratio, a 
color number, A control method of an image conversion system controlling not to perform a 
conversion process in a parameter which is less than a lower limit of a compression ratio, a 
conversion process in a compression ratio which exceeds upper limit of said compression ratio, 
and a conversion process that exceeds upper limit of said reduction ratio. 
Are the method of controlling an image conversion system which specifies a reduction ratio, a 
color number, or a compression ratio, and performs conversion of image data which received, and 
an administrator of this image conversion system is received, A stage of registering into an 
image conversion system a lower limit of a reduction ratio, a color number, and a compression 
ratio which are used at the time of image conversion processing execution, and upper limit of 
this compression ratio. 

A stage of acquiring and memorizing size and a gradation number of a display device which a 
terminal unit with which said image conversion system displays this image data in advance of 
acquisition of image data possesses on the other hand. 

A stage of acquiring and memorizing a graphics format of reception picture data, size, and a color 
number when image data specified by demand from said terminal unit is acquired. 
A stage of determining upper limit of size relation of a stage of determining an after-conversion 
graphics format, size of said display device, and size of reception picture data to a reduction 
ratio, out of a graphics format of reception picture data, and an after-conversion graphics format 
which can provide an image conversion system. 

[Claim 2]A control method of the image conversion system according to claim 1 determining a 
lower limit of a reduction ratio, a color number, and a compression ratio which are used at the 
time of said image conversion processing execution based on visual subjectivity evaluation to a 
conversion process result of two or more image data. 

[Claim 3]A control method of the image conversion system according to claim 1 determining 
upper limit of said compression ratio based on distribution of the number of image data which 
becomes larger than a file size before a file size after conversion changing about a result of 
having carried out the conversion process of two or more image data with a different 
compression ratio. 

[Claim 4]A control method of the image conversion system according to claim 1 providing a 
stage of comparing a gradation number of said display device with a color number of reception 
picture data, and determining the smaller one of it as upper limit of a color number when a 
conversion process which specified a color number is possible. 

[Claim 5]A control method of an image conversion system given in either characterized by 
comprising the following of claim 1 or 4. 

To an administrator of said image conversion system, have a stage of registering into said image 
conversion system the range of preference information with which a user is provided, and, on the 
other hand, this image conversion system, A stage of acquiring and memorizing a preference 
value which a user using this image data specified in advance of acquisition of image data. 
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In advance of execution of image conversion processing, the maximum of said preference 
information Said reduction ratio, A stage of matching with upper limit of a compression ratio or a 
color number, and determining the range of a parameter [ in /, for the minimum of said 
preference information / this image conversion processing ] by a lower limit and ****** with 
correspondence of said reduction ratio, a compression ratio, or a color number. 
A stage of determining a reduction ratio corresponding to a preference value specified by user, a 
compression ratio, or a color number from a relation with said parameter range. 

[Claim 6]A control method of the image conversion system according to claim 5 characterized by 
comprising the following. 

A stage registered into an image conversion system for every converting method where an image 
conversion system provides information for presuming a file size of after-conversion image data 
from a pixel number of conversion previous image data to an administrator of said image 
conversion system. 

A stage registered into an image conversion system for every converting method where an image 
conversion system provides information for presuming conversion process time from a pixel 
number of conversion previous image data. 

It has a stage of registering into said image conversion system a reference value of preference 
information with which a user is provided, A stage where an image conversion system, on the 
other hand, acquires a point estimate of a communication throughput between an image 
conversion system and a terminal, and a point estimate of a communication throughput between 
a server and an image conversion system in advance of execution of image conversion 
processing. 

A reduction ratio in a case of becoming equal to transfer time of image data when a stage of 
presuming processing time concerning image conversion processing, and transfer time of image 
data at the time of performing a conversion process do not perform a conversion process, A 
stage which matches a point estimate of a compression ratio or a color number with a reference 
value of said preference information, and a stage of determining a reduction ratio corresponding 
to a preference value specified by user, a compression ratio, or a color number from relation 
between a reference value of the above-mentioned preference information, and each above- 
mentioned point estimate. 

[Claim 7]A reduction ratio in a case of becoming equal to transfer time of image data when 
transfer time of image data at the time of performing said conversion process does not perform 
a conversion process, A point estimate of a compression ratio or a color number A point 
estimate of a communication throughput between an image conversion system and a terminal, A 
control method of the image conversion system according to claim 6 by which it is computing- 
from point estimate [ of a communication throughput between a server and an image conversion 
system ], and point estimate of processing time concerning image conversion processing 
characterized. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]When especially this invention peruses the contents by which the user is 
stationed on networks, such as the Internet or intranet, about the control method of an image 
conversion system, It is related with the control method of the image conversion system which 
changes contents according to the characteristic of the terminal which the user is using, and a 
channel. 
[0002] 

[Description of the Prior ArtjResearch and development of the art of realizing utilizing 
environment of comfortable image data by controlling a format and the amount of data 
transmitting of image data to compensate for the restrictions in clearance capacity or 
communication capability or change of a communicating state are done by every place. 
[0003]Now, in a portable telephone terminal, only the GIF format or the PNG format is supported 
from restrictions of throughput, and correspondence to the JPEG format with a larger 
throughput is not performed. The example which realized that the personal digital assistant only 
possessing a GIF decoder enabled an inspection of the image data by which JPEG formatting 
was carried out by providing the format conversion function to change the picture of a JPEG 
format into a GIF format exists. The example which is enabling the inspection of the image data 
distributed on the Internet on the personal digital assistant with the memory space of a personal 
digital assistant or restrictions of display size by providing the function which reduces the size 
(length, the number of horizontal pixels) of image data also exists. As a reference of these 
advanced technology, it is (1). WWW page conversion-SmartProxy (1997) for personal digital 
assistants, and (2) Spyglass Prism 2.0 is raised. 

[0004]The above-mentioned approach aims at reducing the restrictions about the throughput 
and display ability of a personal digital assistant. On the other hand, in order to reduce 
restrictions of communication capability, the image data quantity transmitted by performing 
conversion to JPEG from GIF is reduced, and the method of aiming at shortening of the data 
transfer time on a radio channel is also proposed. The maximum of the picture file size 
specifically made conversion necessity and applicable to conversion, How to perform conversion 
based on the information specified by users, such as a compression ratio (Q value) used for 
conversion, The valuation plan forjudging the existence of the shortening effect of the file 
download time by the method and conversion process which supervise effective communication 
line speed and control Q in all values to that change is introduced, and before performing a 
conversion process, the method of determining the conversion parameter which satisfies this 
valuation plan, etc. exist. As a reference of these advanced technology, (3) . Development of the 
mobile proxy server for WWW, The Information Processing Society of Japan paper magazine, 
Vol.40, and No.5, pp.2478-2486. (1999) (4) Dynamic Adaptation in an Image Transcoding Proxy 
for Mobile Web Brouwsing, IEEE Pers. Commun., Vol.5, No.6, pp.8-17 (1998) and (5) 
Accommodative image quality control [ by WWW proxy cooperation .], Information Processing 
Society of Japan report-of-research, MBL5-1, and pp.1-6 (1998) is raised with a radio agent 
[0005] 
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[Problem(s) to be Solved by the Invention]however, in a Prior art, since the terminal which 
displays conversion previous image data and image data, or image transformation which took into 
consideration comprehensively the characteristic of the channel of transmitting the image data 
after conversion was not performed, there was a case where image conversion processing did 
not necessarily work effectively. 

[0006]By the above-mentioned (1) and (2), it has stopped at execution of the conversion 
process in consideration of the display size of the classification of the decoder of image data 
which a terminal carries, and the display of a terminal, and, specifically, the influence of the time 
delay by image conversion processing is not taken into consideration. (3) which specifies a 
conversion parameter from a user **** — the characteristic of image data or the state of a 
channel which are changed into a conversion process cannot be reflected, and shortening of 
data transfer time cannot always be realized. It is (4) in order to generate the image data of a 
suitable file size according to the effective communication line speed obtained at the time of 
execution of image conversion processing. Although image data was actually generated and the 
technique of determining the image data transmitted eventually is taken, making a compression 
ratio small then gradually, In order to obtain the image data of the optimal file size, the number of 
times of a conversion process increases and there is a problem that process delay increases. (5) 
Two, a quality specification type and a delay specification type, are proposed as the 
determination technique of a conversion parameter. In quality specification type approach, the 
preference value specified by a user cannot reflect beforehand the characteristic of image data 
or the state of a channel which are changed into a conversion process, and may be unable to 
realize shortening of data transfer time. On the other hand, although the maximum delaying 
amount that each user can permit can be specified in delay specification type approach, the 
technique of deriving a suitable conversion parameter which does not exceed the specified 
maximum delay amount is not specified. 

[0007]ln the image transformation control method shown in these examples, since restriction of 
the quality degradation of the image data produced by image conversion processing was not able 
to be made to reflect in image transformation control, depending on the value of a conversion 
parameter, contents grasp of after-conversion image data may have become difficult 
[0008]Then, the image data which is generally distributed in the Internet, intranet, etc. as for this 
invention, It aims at providing the control method of an image conversion system of having taken 
into consideration comprehensively the capability of the terminal which the user uses, the 
special feature of the image data by which the utilization request was carried out, the state of a 
channel, and the amount of quality degradation of image data permissible in a conversion 
process, when the utilization request from a user is received 
[0009] 

[Means for Solving the Problem]In order to attain the purpose, this invention conversion of image 
data which received, Are the method of controlling an image conversion system which specifies 
and performs a reduction ratio, a color number, or a compression ratio, and an administrator of 
this image conversion system is received, A stage of registering into an image conversion system 
a lower limit of a reduction ratio, a color number, and a compression ratio which are used at the 
time of image conversion processing execution, and upper limit of this compression ratio, A stage 
of acquiring and memorizing size and a gradation number of a display device which a terminal unit 
with which said image conversion system displays this image data in advance of acquisition of 
image data possesses on the other hand, A stage of acquiring and memorizing a graphics format 
of reception picture data, size, and a color number when image data specified by demand from 
said terminal unit is acquired, A stage of determining an after-conversion graphics format out of 
a graphics format of reception picture data, and an after-conversion graphics format which can 
provide an image conversion system, From size relation of size of said display device, and size of 
reception picture data, provide a stage of determining upper limit of a reduction ratio, and said 
image conversion system, A conversion process in a parameter which is less than a lower limit of 
said registered reduction ratio, a color number, and a compression ratio, a conversion process in 
a compression ratio which exceeds upper limit of said compression ratio, And the 1st feature is 
that it controlled not to perform a conversion process which exceeds upper limit of said 
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reduction ratio. 

[0010] According to this feature, a control method of an image conversion system of having taken 
into consideration comprehensively the amount of quality degradation of image data permissible 
in capability of a terminal which a user uses, a special feature of image data by which the 
utilization request was carried out, an resolution picture format, and a conversion process can be 
provided. It can prevent contents grasp of after-conversion image data becoming difficult by 
being made not to perform a conversion process in a parameter which is less than a lower limit 
of said registered reduction ratio, a color number, and a compression ratio. Since a conversion 
process in a compression ratio which exceeds upper limit of said compression ratio is not 
performed, an increase in image-data-transfer time by a file size of an after-conversion picture 
becoming larger than a file size of a conversion previous image is avoidable. Since a conversion 
process which exceeds upper limit of said reduction ratio is not performed, an increase in image- 
data-transfer time by image data quantity and its file size of an after-conversion picture 
becoming larger than conversion previous image data volume and its file size is avoidable. 
[0011]When a conversion process which specified a color number is possible for this invention, it 
compares a gradation number of said display device with a color number of reception picture 
data, and the 2nd feature is at a point of having provided a stage of determining the smaller one 
of it as upper limit of a color number. 

[0012]According to this feature, it is avoidable by change of a color number that data of quantity 
more than needed is transmitted to a display on a terminal. 

[0013]An administrator of said image conversion system is received, Have a stage of registering 
into said image conversion system the range of preference information with which a user is 
provided, and, on the other hand, this image conversion system, A stage of acquiring and 
memorizing a preference value which a user using this image data specified in advance of 
acquisition of image data, In advance of execution of image conversion processing, the minimum 
of said preference information Said reduction ratio, Match with a lower limit of a compression 
ratio or a color number, and the maximum of said preference information by upper limit and 
****** with correspondence of said reduction ratio, a compression ratio, or a color number. The 
3rd feature is at a point of having provided a stage of determining the range of a parameter in 
this image conversion processing, and a stage of determining a reduction ratio corresponding to 
a preference value specified by user, a compression ratio, or a color number from a relation with 
the above-mentioned parameter range. 

[001 4]According to this feature, image data after a conversion process is a range in which that 
contents grasp is possible, and that data volume is optimized by image display top complement in 
a terminal. Therefore, suitable image conversion processing which took into consideration 
comprehensively capability of a terminal which a user always uses, a special feature of image 
data by which the utilization request was carried out, and the amount of quality degradation of 
image data permissible in a conversion process can be performed. 

[0015]An administrator of said image conversion system is received, A stage registered into an 
image conversion system for every converting method where an image conversion system 
provides information for presuming a file size of after-conversion image data from a pixel number 
of conversion previous image data, A stage registered into an image conversion system for every 
converting method where an image conversion system provides information for presuming 
conversion process time from a pixel number of conversion previous image data, It has a stage 
of registering into said image conversion system a reference value of preference information with 
which a user is provided, A stage where an image conversion system, on the other hand, 
acquires a point estimate of a communication throughput between an image conversion system 
and a terminal, and a point estimate of a communication throughput between a server and an 
image conversion system in advance of execution of image conversion processing, A reduction 
ratio in a case of becoming equal to transfer time of image data when a stage of presuming 
processing time concerning image conversion processing, and transfer time of image data at the 
time of performing a conversion process do not perform a conversion process, A reduction ratio 
corresponding to a preference value specified as a stage which matches a point estimate of a 
compression ratio or a color number with a reference value of said preference information by 
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user, a compression ratio, or a color number, The 4th feature is at a point of having provided a 
stage determined from relation between a reference value of the above-mentioned preference 
information, and each above-mentioned point estimate. 

[001 6] According to this feature, the user can specify the transfer time shortening effect of an 
average request as an image transformation control system by making into a maximum 
shortening of transfer time of image data obtained by using a lower limit of a conversion 
parameter. Suitable image conversion processing which took into consideration comprehensively 
capability of a terminal which a user uses, the amount of quality degradation of image data 
permissible in a conversion process, a special feature of image data by which the utilization 
request was carried out, and a state of a channel which a user uses further can be performed 
[0017] 

[Embodiment of the Invention]Below, the embodiment of this invention is described in detail 
using a drawing. 

[0018] Drawing 1 is a lineblock diagram of an image conversion system. This system possesses 
the image conversion processing part 1, the image transformation control section 2, the graphics 
file receive section 3, and the graphics file transmission section 4. In order to manage a variety 
of information required for conversion control management, the system-parameter Management 
Department 61, the terminal profile Management Department 62, the user profile Management 
Department 63, and the communication profile Management Department 64 are provided. 
[0019]The image conversion processing part 1 comprises the image decoding part 10, the image 
size changing part 1 1, the number changing part 12 of image colors, and the image encoding part 
13. The image transformation control section 2 comprises the image content analyzing parts 21, 
the conversion method deciding part 22, the conversion parameter derivation part 23, and the 
image conversion processing execution part 24. 

[0020]The inputted image file 31 received in the graphics file receive section 3 is decoded by the 
image decoding part 10. Under the present circumstances, the image content analyzing parts 21 
acquire conversion previous image information, including the format of reception picture data, 
size, a color number, a file size, a pixel number, etc., from the header information of a graphics 
file, etc. The conversion method deciding part 22 determines a suitable conversion method as 
this conversion previous image information from the graphics format which the terminal held at 
the terminal profile Management Department 62 supports. 

[0021]The conversion parameter derivation part 23 derives the value of the conversion 
parameter 5 which can be specified with the determined conversion method. When the graphics 
format as a graphics format after conversion which can specifically change a color number like 
GIF or PNG is chosen, the reduction ratio 51 and the color number 52 after conversion are 
drawn by the conversion parameter derivation part 23. When the graphics format which can 
specify a compression ratio (Q value) like JPEG as a graphics format after conversion is chosen, 
the reduction ratio 51 and the compression ratio 53 after conversion are drawn by the 
conversion parameter derivation part 23. 

[0022]Based on the conversion parameter 5 determined by the image conversion processing 
execution part 24, the image size changing part 1 1 , the number changing part 1 2 of image colors, 
or the image encoding part 13 performs a conversion process to the image data decoded by the 
image decoding part 10. The outputted image file 41 after conversion is sent to the graphics file 
transmission section 4, and is transmitted towards the terminal which requires image data. 
[0023] Drawing 2 is an example of the composition of the system-parameter Management 
Department 61. The system-parameter Management Department 61 manages the following 
information inputted by the administrator of an image conversion system. The system-parameter 
Management Department 61, Conversion process time from the estimation information 617 for 
presuming the file size of after-conversion image data from the lower limit 611 of a reduction 
ratio, the lower limit 612 of a color number, the lower limit 613 of a compression ratio or the 
upper limit 614 of a compression ratio, and the pixel number of conversion previous image data, 
and the pixel number of conversion previous image data. The estimation information 618 for 
presuming is managed for every conversion method. The system-parameter Management 
Department 61 manages the minimum preference value 615 and the maximum preference value 
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616 which show the range of the preference information with which a user is provided, and the 
reference value 619 of the preference information with which a user is provided. 
[0024]The administrator of an image conversion system determines and registers the above- 
mentioned information before a system management start. The administrator of an image 
conversion system may change the above-mentioned information during system management. 
[0025]An example of the evaluation data for determining the lower limit 611 of a reduction ratio 
is shown in drawing 3. Drawing 3 is the result of having reduced about 70 image data with a 
different reduction ratio, being based by subjectivity evaluation and evaluating the propriety of 
the contents grasp. Based on data like drawing 3 . the reduction ratio in which contents grasp is 
possible can be determined as the lower limit 611 of a reduction ratio by the image data of a 
certain rate (for example, 0.8). Similarly two or more image data is changed with a different color 
number, and the lower limit 612 of a color number can be determined for every conversion 
method carried in an image conversion system based on the result of having been based by 
subjectivity evaluation and having evaluated the propriety of the contents grasp. Two or more 
image data is changed with a different compression ratio, and the lower limit 613 of a 
compression ratio can be determined for every conversion method carried in an image 
conversion system based on the result of having been based by subjectivity evaluation and 
having evaluated the propriety of the contents grasp. 

[0026]An example of the evaluation data for determining the upper limit 614 of a compression 
ratio is shown in dj^wing_4. D ra wing 4 is the result of evaluating the relation of the number of 
image contents from which Q value and a file size reduction effect are not acquired, when a 
compression ratio (Q value) which is different in the JPEG image of 120 acquired from the 
website is specified and conversion to a JPEG format is performed. Based on data like drawing 4 , 
the minimum Q value that the case where a file size reduction effect is not acquired generates 
can be determined as the upper limit 614 of a compression ratio about the conversion method 
which sets an after-conversion graphics format to JPEG. Also in other conversion methods used 
as JPEG, the format of after-conversion image data can be determined as the upper limit 614 of 
a compression ratio by performing same evaluation. 

[0027]An example of the evaluation data for deriving the estimate equation for presuming the file 
size of after-conversion image data from the pixel number of conversion previous image data is 
shown in drawing 5. Drawing 5 is the example which plotted the pixel number of a conversion 
previous image, and the relation of the picture file size after conversion, and drew the linear 
approximation type to the plot, when Q value =50 is specified and JPEG conversion of about 100 
JPEG inputted images is carried out. Between the lower limit 613 of a compression ratio, and the 
upper limit 614 of a compression ratio, the different inclination and section of an approximate 
expression which carry out same evaluation for every Q value, and are obtained as a result can 
be used as the after-conversion file size estimation information 617. 

[0028]With the same technique, the after-conversion file size estimation information 617 can be 
derived also about other conversion methods. Especially when the format of after-conversion 
image data serves as GIF or PNG which can specify a color number, the after-conversion file 
size estimation information 617 can be derived by replacing Q value with a color number and 
performing the same technique. 

[0029]An example of the evaluation data for deriving the estimate equation for presuming 
conversion process time from the pixel number of conversion previous image data is shown in 
drawing 6 . Drawing 6 is the example which plotted the pixel number of a conversion previous 
image, and the relation of conversion process time, and drew the linear approximation type to the 
plot, when a certain Q value is specified and JPEG conversion of about 100 JPEG images is 
carried out. The inclination and the section of an approximate expression which are obtained as 
a result can be used as the conversion process time estimation information 618. With the same 
technique, the conversion process time estimation information 618 can be derived also about 
other conversion methods. 

[0030]Drawing 7 is an example of the composition of the terminal profile Management 
Department 62. The terminal profile Management Department 62 relates the size 622 of the 
decoder classification 621 and the terminal display which the terminal which displays image data 
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possesses, and the gradation number 623 of a terminal display with the identification information 
624 to which it was assigned by this terminal, and manages them. 

[0031]The terminal which requires image data is included in the acquisition request of the image 
data, and notifies the size 622 of the identification information 624 assigned to this terminal and 
the display of all the decoder classification 621 and these terminals which this terminal 
possesses, and the gradation number 623 of the display of this terminal to an image conversion 
system. 

[0032]The identification information 624 assigned to this terminal before the terminal which 
requires image data published the acquisition request of the image data, The size 622 of all the 
decoder classification 621 and the display of this terminal which this terminal possesses, and the 
gradation number 623 of the display of this terminal may be notified to an image conversion 
system. 

[0033] Drawing 8 is an example of the composition of the user profile Management Department 
63. The user profile Management Department 63 relates the preference value 631 specified by 
the user using image data with the identification information 624 to which it was assigned by said 
terminal, and manages it 

[0034]When specification of the preference value 631 is received from a user, the terminal which 
requires image data is included in the acquisition request of the image data published just behind 
that, and notifies the preference value 631 specified as the identification information 624 
assigned to this terminal to an image conversion system. 

[0035]The terminal which requires image data may notify the preference value 631 promptly 
specified as the identification information 624 assigned to this terminal to an image conversion 
system, when specification of the preference value 631 is received from a user. 
[0036] Drawing 9 is an example of the composition of the communication profile Management 
Department 64. The communication profile Management Department 64 relates with the 
identification information 624 between an image conversion system, the server which distributes 
the measurement value 641 of the communication throughput between terminals, and image data, 
and an image conversion system to which it got down and to which the measurement value 642 
of the communication throughput was assigned by said terminal, and manages. 
[0037]On this terminal, it gets down between an image conversion system and a terminal, and 
the terminal which requires image data measures a communication throughput, and notifies the 
communication throughput value which is the measuring result to an image conversion system at 
any time. The received communication throughput value is used for an image conversion system 
as the throughput 641 between a picture exchange system and a terminal. 
[0038]On this system, it may get down between an image conversion system and a terminal, and 
an image conversion system may measure a communication throughput, and may use the 
measuring result as an image conversion system and the throughput 641 between terminals. 
[0039]On this system, it gets down between a server and an image conversion system, and an 
image conversion system measures a communication throughput, and uses the measuring result 
as the throughput 642 between a server and an image communication system. 
[0040] Drawing 10 a nd drawing 1 1 are flows which show an example of processing of the image 
transformation control section 2. In the flow of this example, a decision of a conversion 
parameter is made in the following procedures. 

[0041]First, the image conversion system which received the inputted image file 31 decodes the 
inputted image (S100), and the image transformation control section 2 acquires the conversion 
previous image data information acquired at the time of decoding (S1). The image transformation 
control section 2 reads the one or more decoder classification 621 from the terminal profile 
Management Department 62 about the terminal which requires the inputted image file 31, and 
determines a conversion method from a relation with the graphics format of the inputted image 
file 31 (S2). 

[0042]When the outputted image format of the determined conversion method is JPEG (S3), the 
upper limit of a reduction ratio is computed (S40). Specifically, the following methods are 
assumed. 

[0043](1) How to ask for the ratio of number Pd of horizontal pixels obtained from the terminal 
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display size 622 from the default value (for example, number Po of horizontal pixels in VGA size) 
of the number of horizontal pixels of a display, and make reduction ratio =Pd/Po upper limit. 
[0044](2) Number Pd of terminal display horizontal pixels obtained from the terminal display size 
622, A method which makes reduction ratio =Pd/Pf upper limit in being Pf>Pd, while making 
reduction ratio =1 into upper limit, in comparing the number Pf of picture horizontal pixels 
obtained from the image size of the inputted image file 31, and being Pf<=Pd. 
[0045]. Are held after calculation of the upper limit of a reduction ratio at the system-parameter 
Management Department 61. The upper limit 614 of a compression ratio, the lower limit 611 of a 
reduction ratio, the lower limit 613 of a compression ratio, the minimum preference value 615, 
and the maximum preference value 616 are read, By matching the minimum preference value 615 
with the lower limit 61 1 of said reduction ratio, and the lower limit 613 of a compression ratio, 
and matching with the upper limit of a reduction ratio which had the maximum preference value 
616 computed, and the upper limit 614 of a compression ratio. The range of the parameter in this 
image conversion processing is determined (S41, S42, S43). The specification preference value 
631 managed by the user profile Management Department 63 about the terminal which requires 
the inputted image file 31 is read (S44), From the relation between this specification preference 
value 631 and the above-mentioned parameter range, the reduction ratio 51 (Rt) used in a 
conversion process and the compression ratio 53 (Qt) are computed from the following formula 1 
(S45). 
[0046] 
[Formula 1] 

(UP-UPmin) 

Rt=Rmin+ ( Rmax- Rirrin) x 

(UPmax-UPmin) 



Qt=Qmin+ (Qmax-Qmin) x — 

<U Pmax-U Pmin) 



Rniin:tt'J»fct*(DTK«6 1 1 
Rmax : tt'>tt*CD±BB«t<DirtWi 
Rt : &»Wg.-T?mmZtiitf!'m& 
Qmin:lE*fi*C0T[gfgr6 1 3 
Qimx:IEt**Ct3±lB«6 1 4 
Qt : S&teaT^fflStiSJEtt* 
UPmin:S/K/y:7yU>;*fii6 1 5 
U Pmax : ft^g7?l/>7fi6 1 6 
UP :fl5l7i/7 7U>;Ui6 3 1 

[0047]Image conversion processing is performed based on the computed reduction ratio 51 and 
the compression ratio 53 (S6). The image reducing process based on the reduction ratio 51 and 
image coding processing (S103) based on (S101) and the compression ratio 53 are performed by 
the decoded inputted image file 31, and the outputted image file 41 is outputted to it. 
[0048]On the other hand, when the outputted image format of the conversion method 
determined by conversion method decision processing (S2) is GIF or PNG, the upper limit of a 
reduction ratio is computed by the same method as the above-mentioned S40 (S50). 
[0049]The upper limit of a color number is computed after calculation of the upper limit of a 
reduction ratio (S51). Specifically, the upper limit of a color number can be determined by 
choosing the one where the gradation number of the terminal display which requires image data 
and the color number of the image data to change are smaller. 

[0050]. Are held after calculation of the upper limit of a color number at the system-parameter 
Management Department 61. The lower limit 61 1 of a reduction ratio, the lower limit 612 of a 
color number, the minimum preference value 615, and the maximum preference value 616 are 
read, The range of the parameter in this image conversion processing is determined by matching 
the minimum preference value 615 with the lower limit 611 of said reduction ratio, and the lower 
limit 613 of a color number, and matching with the upper limit of a reduction ratio which had the 
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maximum preference value 616 computed, and the upper limit of a color number (S52, S53). The 
specification preference value 631 managed by the user profile Management Department 63 
about the terminal which requires the inputted image file 31 is read (S54), From the relation 
between this specification preference value 631 and the above-mentioned parameter range, the 
reduction ratio 51 (Rt) used in a conversion process and the color number 52 (Ct) are computed 
from the following formula 2 (S55). 
[0051] 
[Formula 2] 

(U P-U Pmin) 

Rt=Rmin+ ( Rmax- Rmin) x 

(U Pmax-U Pmin) 

(U P-U Pmin) 
(UPraax-UPmin) 



-Cmin) x - 



Rrin:M'JtJMU)TlM6 1 1 
Rmax : »*]fc*a>±|RII©*Uffi 
Rt : £»j&g-rteJS<*friSflS'J»J±* 
Cmin:6»OTfStt6 1 2 
Cmax : fe»ffl±Ki*ro@ttJ® 
Ct: JBMH7ftffl*ti«ftft 
UPmin:g^7'J77'U>AlS6 1 5 
UP«x:»*ry77'U>A«6 1 6 
UP :JWE7y77U>X*6 3 1 

[0052]Image conversion processing is performed based on the reduction ratio 51 and the color 
number 52 which were computed (S6). The image reducing process based on the reduction ratio 
51, (S101) and the number change processing of image colors based on the color number 52 
(S102), and image coding processing (S103) are performed by the decoded inputted image file 31, 
and the outputted image file 41 is outputted to it. 

[0053]Draw]ngJ_2_and drawing 1 3 are flows which show other examples of image transformation 
control-section 2 processing. In the flow of this example, a decision of a conversion parameter is 
made in the following procedures. 

[0054]First, the image conversion system which received the inputted image file 31 decodes the 
inputted image (S100), and the image transformation control section 2 acquires the conversion 
previous image data information acquired at the time of decoding (S1). The image transformation 
control section 2 reads one or more decoder classification from the terminal profile Management 
Department 62 about the terminal which requires the inputted image file 31, and determines a 
conversion method from a relation with the graphics format of the inputted image file 31 (S2). 
[0055]When the outputted image format of the conversion method determined by conversion 
method decision processing (S2) is JPEG, the upper limit Rmax of a reduction ratio is computed 
by the same method as the above-mentioned S40 (S70). 

[0056]. Are held after calculation of the upper limit of a reduction ratio at the system-parameter 
Management Department 61. The upper limit 614 of a compression ratio, the lower limit 611 of a 
reduction ratio, the lower limit 613 of a compression ratio, the minimum preference value 615, 
the maximum preference value 616, and the preference information reference value 619 are read 
(S71, S72, S73, S74). The throughput 641 between image conversion system terminals and the 
throughput 642 between server image conversion systems in connection with the terminal which 
is demanding image data are referred to from the communication profile Management 
Department 64 (S75). 

[0057]Next, the reduction ratio Rr and the compression ratio Qr corresponding to the preference 
information reference value 619 are computed (S76). In this example, when it is considered as 
Rr=Rmax, the point estimate of the compression ratio in case the point estimate Tt of the 
download time of the image data at the time of performing a conversion process and the point 
estimate To of the download time of the image data at the time of hot performing a conversion 
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process become equal is calculated as Qr. The flow of concrete processing is shown in drawing 
14. (1 ) Consider it as Rr=Rmax, multiply the size of the image data to change by Rr, and compute 
number Pr of pixels of the image data corresponding to a preference information reference value 
(S200). 

[0058](2) Read the conversion process time estimation information 617 currently held about the 
conversion method to perform from the system-parameter Management Department 61 (S201), 
and presume conversion process time TP from sympathy news (S202). 
[0059](3) The file size Fi of an inputted image, the throughput 641 between image conversion 
system terminals, the throughput 642 between server image conversion systems, and conversion 
process time TP, It substitutes for the following formula 3 and the point estimate Fo of the file 
size of the outputted image file corresponding to a preference information reference value is 
computed (S203). Here, the formula 3 is obtained as a result of transforming the conditional 
expression 4 that the download time of the image data at the time of performing a conversion 
process and the download time of the image data at the time of not performing a conversion 
process become equal, about Fo. 
[0060] 
[Formula 3] 

Bgc 

Fo=Fi (1 - -g^- ) -TpXBgc 

Bsg : -tf-A-Ij»3E&*>;*xi*mi;UL'-7'v S 
Bgc : ■*»S*TA-**W;i/lr-7* h 



[0061] 
[Formula 4] 



Fi : x.Jjm»<D7 7<UW<1X 

Bsg : V-l\-mmi&i'*Tl±T^>l-7v h 

Bgc : MHHfci^A-WtlBafc-r* h 



[0062](4) About each estimate equation based on [ read all the after-conversion file size 
estimation information 617 currently held about the system-parameter Management Department 
or the conversion method performed from 61 (S204), and ] these information, The point estimate 
of the output file size corresponding to Pr is computed (S205). Fo computed for the computed 
result and the preceding clause (3) from each estimate equation is compared, and the 
compression ratio from which the nearest computed result was obtained is determined as Qr 
(S206). 

[0063]Next, the specification preference value 631 managed by the user profile Management 
Department 63 about the terminal which requires the inputted image file 31 is read (S77), from 
the relation of the information which was these-computed or was read, the reduction ratio 51 
(Rt) used in a conversion process and the compression ratio 53 (Qt) are computed from the 
following formula 5 — it carries out (S55). 
[0064] 
[Formula 5] 
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UP>UPr<JDlg£, 

Rt-Rmx, Qt=Qmax 



(UP-UPmin) 
Rt=Rmin+ (Rr-Rmin) x — — 



Qt=Qmin+ (Qr-Qmin) X 



(U Pr-UPfflin) 



Rmin:«/Jvtt*OTia<i6 1 1 

Rr : 7<J77l'>xmmWa\Zttfo*Zt(S>nt* (=Ri»ax> 

Qfflin:E«*roTPItt6 1 3 

Qmax:Ete^fl>±PR*6 1 4 

Qt : SCSitoa-effiffl^^SEtt* 

Or : 7t Ui/^^aS*fSWifj6t-SE^ 

UP*ix:5*:7'.J:7:rU>*<I6 1 6 
UP :»Jfe7U7 7t/>^ii6 3 1 



[0065]Image conversion processing is performed based on the reduction ratio 51 and the 
compression ratio 53 which were computed (S6). The image reducing process based on the 
reduction ratio 51 and image coding processing (S103) based on (S101) and the compression 
ratio 53 are performed by the decoded inputted image file 31, and the outputted image file 41 is 
outputted to it. 

[0066]When the outputted image format of the conversion method determined by conversion 
method decision processing (S2) is GIF or PNG, the upper limit Rmax of a reduction ratio is 
computed by the same method as the above-mentioned S40 (S80). 

[0067]The upper limit of a color number is computed after calculation of the upper limit of a 
reduction ratio (S81). Specifically, the upper limit of a color number can be determined by 
choosing the one where the gradation number of the terminal display which requires image data 
and the color number of the image data to change are smaller. 

[0068]The lower limit 611 of a reduction ratio currently held after calculation of the upper limit 
of a color number at the system-parameter Management Department 61, the lower limit 612 of a 
color number, the minimum preference value 615, the maximum preference value 616, and the 
preference information reference value 619 are read (S82, S83, S84). The throughput 641 
between image conversion system terminals and the throughput 642 between server image 
conversion systems in connection with the terminal which is demanding image data are referred 
to from the communication profile Management Department 64 (S85). 
[0069]Next, the reduction ratio Rr and the color number Cr corresponding to the preference 
information reference value 619 are computed (S86). In this example, when it is considered as 
Rr=Rmax, the point estimate of the color number in case the point estimate Tt of the download 
time of the image data at the time of performing a conversion process and the point estimate To 
of the download time of the image data at the time of not performing a conversion process 
become equal is calculated as Cr. The flow of concrete processing is shown in drawing 15. 
[0070](1) Consider it as Rr=Rmax, multiply the size of the image data to change by Rr, and 
compute number Pr of pixels of the image data corresponding to a preference information 
reference value (S300). 

[0071](2) Read the conversion process time estimation information 617 currently held about the 
conversion method to perform from the system-parameter Management Department 61 (S301), 
and presume conversion process time TP from sympathy news (S302). 
[0072](3) The file size Fi of an inputted image, the throughput 641 between image conversion 
system terminals, the throughput 642 between server image conversion systems, and conversion 
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process time TP are substituted for said formula 3, The point estimate Fo of the file size of the 
outputted image file corresponding to the preference information reference value 619 is 
computed (S303). 

[0073](4) About each estimate equation based on [ read all the after-conversion file size 
estimation information 617 currently held about the system-parameter Management Department 
or the conversion method performed from 61 (S304), and ] these information, The point estimate 
of the output file size corresponding to Pr is computed (S305). Fo computed for the computed 
result and the preceding clause (3) from each estimate equation is compared, and the color 
number from which the nearest computed result was obtained is determined as Cr (S306). 
[0074]the specification preference value 631 managed by the user profile Management 
Department 63 about the terminal which requires the inputted image file 31 is read (S87) — by 
carrying out. from the relation of the information which was these-computed or was read, the 
reduction ratio 51 (Rt) used in a conversion process and the color number 52 (Ct) are computed 
from the following formula 6 — it carries out (S88). 
[0075] 
[Formula 6] 
UP>U PrCEHS^ 

Rt=Rmax, Ct=Cmax 

UPgUPrCD«£ s 

Rt=Ri»in+ (Rr-Rmin) x 

Ct=Criin+ (Cr-Cnrin) x 



(UP-UPmin) 
(UPmax-UPurin) 
(UP-UPmin) 



(UPr-UPmin) 
Rmin : tt*it*«>TBHi6 1 1 

Rt : XKKS-cttflU;fc«<t'Mt* 

Cirin:ftft<DTHt6 1 2 
Cmax : feStffl±|8ffia>* WK 

ct : zmmm^mstizm 

C r ; 7 y 7 r U >ZMPIi:MttiM 
UP«iin:«<Ji7*y 77 Unfile 1 5 
UPnBx:S*7iJ7?U>^ffl6 1 6 

up iitAry^ru^fliea i 

[0076]Image conversion processing is performed based on the reduction ratio 51 and the 
compression ratio 53 which were computed (S6). The image reducing process based on the 
reduction ratio 51, (S101) and the number change processing of image colors based on the color 
number 52 (S102), and image coding processing (S103) are performed by the decoded inputted 
image file 31, and the outputted image file 41 is outputted to it. 

[0077] Drawing 16 . drawing 1 7 . and drawing 1 8 are the figures showing the correspondence 
relation between claims 1, 5, and 6 and said embodiment, respectively. 
[0078] According to this embodiment, there is the following advantage so that clearly from the 
above explanation. 

[0079](1) In the system which controls the image transformation of this embodiment. . Were 
determined by subjectivity evaluation about the conversion process result of two or more image 
data collected to the administrator from the Internet etc. The lower limit of the reduction ratio, 
color number, and compression ratio which are used by image conversion processing is made to 
register, and since it controls not to perform the conversion process in the parameter which is 
less than the lower limit, it can prevent contents grasp of after-conversion image data becoming 
difficult. 

[0080](2) In the system which controls the image transformation of this embodiment. Two or 
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more image data collected to the administrator from the Internet etc. about the result which 
carried out the conversion process with a different compression ratio, In order to control not to 
perform the conversion process in the compression ratio which makes the upper limit of the 
compression ratio determined based on distribution of the number of image data which becomes 
larger than the file size before the file size after conversion changing register, and exceeds the 
upper limit, The increase in the image-data-transfer time by the file size of an after-conversion 
picture becoming larger than the file size of a conversion previous image is avoidable. 
[0081](3) In the system which controls the image transformation of this embodiment. The upper 
limit of the reduction ratio which can be specified when changing the size of image data, It 
determines based on the display size on the terminal of the image data determined from the size 
of the terminal display which displays the size of conversion previous image data, and after- 
conversion image data, Since it controls not to perform the conversion process in the reduction 
ratio which exceeds the upper limit, the increase in the image-data-transfer time by the image 
data quantity and its file size of an after-conversion picture becoming larger than conversion 
previous image data volume and its file size is avoidable. 

[0082](4) In the system which controls the image transformation of this embodiment. The 
gradation number of the terminal display which displays the color number of conversion previous 
image data and after-conversion image data the upper limit of the color number which can be 
specified when changing the color number of image data either Since it is determined by 
choosing the smaller one, By change of a color number, it is avoidable that the data of the 
quantity more than needed is transmitted to the display on a terminal. 
[0083](5) Furthermore in the system which controls the image transformation of this 
embodiment. When performing a conversion process, the range of the preference value which 
can be specified from a user, It matches with the useful range of the conversion parameter 
specified by the upper limit and lower limit of the above-mentioned reduction ratio, a color 
number, and a compression ratio, The reduction ratio corresponding to the preference value 
actually specified by the user, a color number, or a compression ratio is determined with various 
kinds of complement techniques from the relation between the range of a preference value, and 
the useful range of a conversion parameter. For this reason, the image data after a conversion 
process is a range in which that contents grasp is possible, and that data volume is optimized by 
the image display top complement in a terminal. Therefore, suitable image conversion processing 
which took into consideration comprehensively the capability of the terminal which a user always 
uses, the special feature of the image data by which the utilization request was carried out, and 
the amount of quality degradation of image data permissible in a conversion process can be 
performed. 

[0084](6) Furthermore in the system which controls the image transformation of this 
embodiment. The point estimate of the conversion parameter which becomes equal to transfer 
time when performing a conversion process and the transfer time of the image data at the time 
of performing a conversion process does not perform a conversion process is computed, The 
point estimate of this conversion parameter is matched with the reference value of preference 
information, and the conversion parameter corresponding to the preference value specified by 
the user is determined with various kinds of complement techniques from the relation between 
the range of a preference value, and the useful range of a conversion parameter. By this method, 
the user can specify the transfer time shortening effect of an average request as an image 
transformation control system by making into a maximum shortening of the transfer time of the 
image data obtained by using the lower limit of a conversion parameter. Point estimate 
calculation of the conversion parameter matched with the reference value of preference 
information, By carrying out based on the point estimate of the communication throughput 
between an image conversion system and a terminal and the point estimate of the 
communication throughput between a server and an image conversion system which are 
obtained just before performing image conversion processing, and the point estimate of image 
conversion processing time. Suitable image conversion processing which took into consideration 
comprehensively the capability of the terminal which a user uses, the amount of quality 
degradation of image data permissible in a conversion process, the special feature of the image 
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data by which the utilization request was carried out, and the state of the channel which a user 

uses further can be performed. 

[0085] 

[Effect of the Invention]As mentioned above, as explained in detail, according to this invention, 
the image transformation which took into consideration comprehensively the capability of the 
terminal which the user uses, the special feature of the image data by which the utilization 
request was carried out, the state of a channel, and the amount of quality degradation of image 
data permissible in a conversion process is realizable. 

[0086]According to the invention of claims 1-3, since it was made not to perform the conversion 
process in the parameter which is less than the lower limit of the reduction ratio, color number, 
and compression ratio which were registered in addition to the aforementioned effect, it can 
prevent contents grasp of after-conversion image data becoming difficult. Since it controls not 
to perform the conversion process in the compression ratio which exceeds the upper limit of the 
registered compression ratio, the increase in the image-data-transfer time by the file size of an 
after-conversion picture becoming larger than the file size of a conversion previous image is 
avoidable. Since it controls not to perform the conversion process which exceeds the upper limit 
of a reduction ratio, the increase in the image-data-transfer time by the image data quantity and 
its file size of an after-conversion picture becoming larger than conversion previous image data 
volume and its file size is avoidable. 

[0087]The upper limit of the color number which according to the invention of claim 4 can be 
specified when changing the color number of image data, either of the gradation numbers of the 
terminal display which displays the color number of conversion previous image data, and after- 
conversion image data — since it is determined by choosing the smaller one, it is avoidable by 
change of a color number that the data of the quantity more than needed is transmitted to the 
display on a terminal. 

[0088]According to the invention of claim 5, the image data after a conversion process is a range 
in which the contents grasp is possible, and the data volume is optimized by the image display 
top complement in a terminal. Therefore, suitable image conversion processing which took into 
consideration comprehensively the capability of the terminal which a user always uses, the 
special feature of the image data by which the utilization request was carried out, and the 
amount of quality degradation of image data permissible in a conversion process can be 
performed. 

[0089]According to the invention of claims 6 and 7, the user can specify the transfer time 
shortening effect of an average request as an image transformation control system by making 
into a maximum shortening of the transfer time of the image data obtained by using the lower 
limit of a conversion parameter. Suitable image conversion processing which took into 
consideration comprehensively the capability of the terminal which a user uses, the amount of 
quality degradation of image data permissible in a conversion process, the special feature of the 
image data by which the utilization request was carried out, and the state of the channel which a 
user uses further can be performed. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the composition of an image conversion system. 
[Drawing 2] It is a figure showing an example of the composition of the system-parameter 
Management Department 61. 

[Drawing 3] It is a figure showing an example of the evaluation data for determining the lower limit 
611 of a reduction ratio. 

[Drawing 4] It is a figure showing an example of the evaluation data for determining the upper 
limit 614 of a compression ratio. 

[Drawing 5]It is a figure showing an example of the evaluation data for deriving the estimate 
equation 617 for presuming the file size of after-conversion image data from the pixel number of 
conversion previous image data. 

[Dra win g 6] It is a figure showing an example of the evaluation data for deriving the estimate 
equation 618 for presuming conversion process time from the pixel number of conversion 
previous image data. 

[Drawing 7] It is a figure showing an example of the composition of the terminal profile 
Management Department 62. 

[Drawing 8] It is a figure showing an example of the composition of the user profile Management 
Department 63. 

[Drawing 9] It is a figure showing an example of the composition of the communication profile 
Management Department 64. 

[Drawing 10] I t is a flow chart which shows an example of processing of the image transformation 
control section 2. 

[Drawing 1 1]I t is a flow chart which shows a continuation of drawing 10 . 
[Drawing 12] I t is a flow chart which shows other examples of image transformation control- 
section 2 processing. 

[ Dra wing 13] It is a flow chart which shows a continuation of drawing 1 2 . 

[Drawing 14]It is a flow chart which shows an example of calculation processing of the reduction 
ratio Rr corresponding to a preference information reference value, and the compression ratio 
Qr. 

[Drawing 15]I t is a flow chart which shows an example of calculation processing of the reduction 
ratio Rr corresponding to a preference information reference value, and the color number Cr. 
[Drawing 16] It is a figure showing the correspondence relation between the component of claim 
1, and an embodiment 

[Drawing 17] It is a figure showing the correspondence relation between the component of claim 

5, and an embodiment 

[Drawing 18] It is a figure showing the correspondence relation between the component of claim 

6, and an embodiment 
[Description of Notations] 

1 — An image conversion processing part, 2 — An image transformation control section, 3 — 
Graphics file receive section, 4 — A graphics file transmission section, 10 — An image decoding 
part, 1 1 — Image size changing part, 12 — The number changing part of image colors, 13 — An 
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image encoding part, 21 — Image content analyzing parts, 22 [ — The system-parameter 
Management Department, 62 / — The terminal profile Management Department, 63 / — The 
user profile Management Department, 64 / — Communication profile Management Department. ] 
— A conversion method deciding part, 23 — A conversion parameter derivation part, 24 — An 
image conversion processing execution part, 61 
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